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1	Introduction
Skin	tissue	engineering	(TE)	requires	the	development	of	biomimetic	scaffolds	that	provide	all	the	necessary	biochemical	mechanisms	and	topographical	cues	for	efficient	skin	regeneration	[1,2].





































temperature	 (Tg),	 eventually	 forming	 non-fibrous	 plasticized	 scaffolds	 [36,37].	 Consequently,	 PGS	 cannot	 be	 electrospun	 without	 conjugating	 with	 polymers	 that	 can	 promptly	 form	 fibers	 [36,38].	 Several	 polymers	 including
poly(caprolactone)	 (PCL)	 [9,34,39],	gelatin	 [40,41],	poly(vinyl	alcohol)	 (PVA)	 [36,42],	poly(L-lactide)	(PLLA)	[11]	and	poly(ethylene	oxide)	 (PEO)	[43]	have	been	used	as	carrier	polymers	 to	 facilitate	 the	development	of	PGS	 fibers.
Poly(vinylpyrrolidone)	(PVP)	is	a	hydrophilic	polymer	used	as	a	polar	stabilizer,	capable	of	readily	forming	fibers	and	was	chosen	to	facilitate	with	the	spinnability	of	the	PGS	[44].
The	human	skin	 is	a	non-linear,	anisotropic	and	viscoelastic	organ,	where	distinct	areas	differ	significantly	 regarding	mechanical	behavior	 [45].	Hence,	 the	mechanical	properties	of	specific	sites,	based	on	 the	anatomical
attributes	of	the	human	body,	must	be	taken	into	consideration	when	developing	such	constructs.
In	this	study,	reported	for	the	first	time,	we	fabricated	PVP:PGS	blended	fibers	via	the	nozzle-free	electrospinning	technique,	which	was	subsequently	cross-linked	using	ultraviolet	(UV)	radiation.
The	ability	of	 the	elastomer	 to	 tune	 the	mechanical	properties	of	 two	distinct	molecular	weight	 (Mw)	PVP	polymers	was	 investigated.	The	structure	and	morphological	 characteristics	and	 the	mechanical	properties	of	 the















































































































PVP	1.3	M C1s O1s N1s
80:20 Experimental 78.7 15.0 6.3
Fig.	6	ATR-FTIR	spectra	of	(a)	sebacic	acid,	(b)	glycerol,	(c)	PGS	gel,	(d)	PVP	powder	and	(e)	PVP:PGS	60:40	fibers.
alt-text:	Fig	6
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Blend	ratio Ultimate	tensile	stress	(MPa) Ultimate	strain	to	failure	(MPa) Young's	modulus	(MPa)
PVP	(g/mol) 1.3	M 360	k 1.3	M 360	k 1.3	M 360	k
80:20 3.5 ± 0.3 3.2 ± 0.3 14.5 ± 2.8 3.1 ± 0.7 169	±	30 170	±	38
70:30 1.6 ± 0.1 2.1 ± 0.2 106	±	5 29	±	7.9 40	±	8.4 38	±	10
60:40 1.9 ± 0.3 1.7 ± 0.3 225	±	15 176	±	23 1.3 ± 0.2 2.2 ± 0.5




































In	 this	 study,	 for	 the	 first	 time,	PVP:PGS	 fibers	were	 fabricated	via	electrospinning	as	promising	candidates	 for	mechanically	 tunable	and	biocompatible	 skin	 tissue	constructs.	The	morphology,	physiochemical	properties,
mechanics,	wettability	and	biocompatibility,	were	examined.
As	 the	PGS	 to	PVP	ratio	 increased,	so	did	 the	elongation	at	break	of	 the	corresponding	scaffolds,	while	 the	elastic	modulus	and	ultimate	 tensile	strength	gradually	decreased.	The	mechanical	properties	of	 the	 fiber	mats
improved	significantly	with	the	addition	of	PGS;	however,	fiber	uniformity	was	not	preserved	at	higher	proportions.	This	study	does	not	come	without	its	 limitations;	further	work	needs	to	be	conducted	in	order	to	understand	the
surface	chemistry	of	the	developed	constructs,	the	mechanisms	behind	the	effect	that	UV	carries	to	the	wettability	and	degradability	of	the	PVP:PGS	scaffolds	preventing	rapid	degradation.
The	present	study	provides	valuable	input	in	the	ability	of	PGS	fibers	to	tune	the	behavior	of	PVP	just	by	increasing	its	concentration	within	the	blend.	This	new	composite	system,	focusing	on	potential	skin	regeneration,	shows
good	potential	for	further	investigations	focusing	on	soft	tissue	engineering	applications.
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